Cloning, sequencing, mapping and hyperexpression of the ribC gene coding for riboflavin synthase of Escherichia coli.
The gene coding for riboflavin synthase of Escherichia coli has been cloned by marker rescue on a 6-kb fragment that has been sequenced. The riboflavin synthase gene is identical to the ribC locus and codes for a protein of 213 amino acids with a mass of 23.4 kDa. It was mapped to a position at 37.5 min on the physical map of the E. coli chromosome. The 3' end of the ribC gene is directly adjacent to the cfa gene, which codes for cyclopropane-fatty-acid synthase. This gene is followed by two open reading frames designated ydhC and ydhB, which are predicted to code for putative proteins with 403 amino acids and 310 amino acids, respectively. The gene ydhC is similar to genes coding for resistance against various antibiotics (cmlA, bcr) and probably codes for a transmembrane protein. The protein specified by ydhB shows sequence similarity to a large family of DNA-binding proteins and probably represents a helix-turn-helix protein. The ydhB gene is directly adjacent to the regulatory gene purR. A 288-bp segment of the cfa gene has earlier been mapped incorrectly to a position adjacent to greA at 67 min. The ribC gene was hyperexpressed in recombinant E. coli strains to a level of about 30% of cellular protein. The protein was purified to homogeneity by chromatography. The specific activity was 26000 nmol.mg-1.h-1. The protein sediments at a velocity of S20 = 3.8 S. Sedimentation-equilibrium centrifugation indicated a molecular mass of 70 kDa, consistent with a trimer structure. The primary structure of riboflavin synthase is characterized by internal sequence similarity (25 identical amino acids in the C-terminal and N-terminal parts suggesting two structurally similar folding domains.